Senescence as a modulator of oral squamous cell carcinoma development.
Senescence of somatic cells in vitro can occur through the gradual erosion of the chromosomal telomeres following multiple rounds of cell division, or more acutely following cellular stresses connected with oncogene activation, tumour suppressor loss, ageing and migration. These various forms of senescence are associated with the activation of DNA damage checkpoints, the over-expression of p16(INK4A) and the secretion of cytokines, all of which are detected in pre-malignant lesions but muted upon malignant conversion. The various senescence signals are integrated by p16(INK4A) and p53 to produce the permanent cell cycle arrest associated with senescence. Both pRB/p16(INK4A) and p53 are dysfunctional in many cancers, including the most common type of oral cancer, squamous cell carcinoma (OSCC) and other evidence is accumulating in support of the idea that senescence acts as a barrier to tumour development and/or progression. However, senescence of the non-epithelial component of developing human tumours has been shown to enhance growth and invasion of the pre-malignant epithelial component and so senescence may well enhance cancer as well as suppress it depending on the context.